Abstract-Virtual labs are more likely to offer a user friendly environment as well as greater flexibility, allowing students to carry out experiments and repeat them as often as necessary.
I. INTRODUCTION
Information and communication technologies have brought about numerous changes in the life of universities, which are happening quite fast. Teaching and learning are not isolated activities and are regarded as a cooperative effort of all those involved in the process. Teaching and learning are no longer restricted to the work developed inside the classrooms and distance as well as classroom teaching is beginning to be challenged, detying higher education institutions (REI) to find new models for new situations. One of the most important tasks of REI is to create more flexible curricula and the most challenging one is the integration of in-class activities with distance learning (DL).
978-1-4799-4205-3/14/$31.00 ©20 14 IEEE To face all these new challenges, education institutions, and in special higher education institutions are creating Life-Long Learning (LLL) programs, enabling the general public and all students to enrol in their course studies to update their knowledge. These projects resort to technology, specially computing networks, with a special focus on the internet [1-2]. The learning environments created to assist these programs are explored by teachers with the objective of developing pedagogical work according to modern theories of education, with special emphasis on participation, interaction and development of creativity.
This paper suggests the use of virtual experimentation as support to teaching/learning environments, considering that it can support the existing educational models [3] . Virtual experimentation labs present a simulated reality, similar to hands-on labs requiring space and tools, but different from them because the experiments and users are geographically apart [4] [5] . A virtual experimentation lab can put learners in contact with life-like situations since the lab activities are seen to have a major role in the preparation of learners, mainly in areas of natural and technological sciences, represent a way to share resources and reduce costs, and it is considered to be a source of educational improvement.
IT. DISTANCE LEARNING
An educational environment requires access to materials at school, at home, in books and online to foster the acquisition of competences. In order to enhance motivation, non-formal digital practices should be more frequent in the classroom as well as in adult education.
Access to learning opportunities is mandatory, with adequate rhythm and duration, at convenient times and places, using computer technologies associated with life or work, as individualized preparation at beginner level or as lifelong learning. Distance Learning (DL) or the use of computer technologies has proved to be efficient as technology and computing allow an ample access to knowledge. Besides, computer technologies can make learning more efficient, providing access to competences and knowledge, difficult to get otherwise.
Education institutions and schools must be prepared for changes in their roles in order to ensure quality education. Teachers should be critical thinkers, problem solvers, good communicators and collaborators, with some knowledge of information technology, flexible and adaptable, innovative and creative and environmentally literate. A new model of education is needed to develop these skills and abilities in the students. To provide educational innovation it is necessary to use new technologies.
There are courses already combining theory with virtual experiments [6] [7] [8] . Virtual and remote labs open up new insights by broadening the spectrum of experimentation [7] . They have become a new pedagogical resource which, combined with others, can be integrated into e-Iearning teaching platforms. Virtual Reality (VR) teaches complex, expensive or dangerous systems inexpensively, by using a computer screen and allows the examination and manipulation of computer generated tridimensional interactive environments, in real time. VR systems are considered quite adequate for visual and spatial recreation of real environments.
The feature which most stimulated the interest in using Distance Learning was the fast and easy way of promoting the teacher/student interaction, which can be achieved by using a variety of methods and techniques, with synchronous and asynchronous approaches.
Distance Learning (DL) may be described as a method which does not require teachers and students to meet at a certain day or time. Virtual reality environments open up new perspectives to group cooperation by allowing students to interact with a real life or imaginary world through simulations, or through the manipulation of virtual objects in the real world.
The last DL generation is made of virtual communities with easy to use, quite interactive and accessible e-Iearning systems. The student may be at home or in the workplace with no interaction with the rest of the participants, teacher or other students.
The system is considered synchronous when the participants need to be simultaneously in contact with environment in order to facilitate the cooperation. When simultaneity is not an issue the system is considered asynchronous.
Each learner is unique, with a very specific rhythm, so he/she can be considered passive or reactive. [9] .
Students may have different characteristics, so it is necessary to admit that they have different aptitudes, capacities and qualities. Therefore, it is logical to believe that each individual will need a different time span to use or perform the learning activities. There may also be different learning rhythms, in terms of acquisition of information as well as progression.
By studying the learning styles, a diagnostic tool can be perfected in order to characterize lifelong learning so that one can understand how a certain student handles or deals with experimentation, reflects, induces hypothesis and manages to apply that formula in real life. This is why the development of Educational Software (ES) should resort to inter activity, using the stimuli in order to facilitate an easy way to perceive information and thus reducing the learning pace.
As a pragmatic learner, the user/student utilizes, applies and/or learns by resorting to practice, as in games or repetitive exercises, tests or simulations.
In the present case, a measures and instrumentation lab representation was created -ES (educational software) in which the user will perform the role of the student in that very same lab. An evaluation is always necessary, i.e. as the action unfolds, there has to be some form of dialogue between the student/user and the ES.
The ES allows the user to assume control of the learning pace, within well-defined parameters, providing motivation free from anxiety. The interaction may be frequent and diversified, using some form of relevant animation or charts/graphs.
TTT. VIRTUAL REALITY -MODEL OF INNOVATION PROTOTYPE
The technologies used in a DL model should concentrate on the interface elements as incentive to use communication as teaching methodology. [10] [11] .
When creating scenes, the requirements of rendering in Virtual Reality (VR) are in general greater than when representing Augmented Reality (AR). In VR the images replicate the real world and all virtual objects have to be rendered with great precision (see fig I and fig. 2 ). With AR the images are used to complement the real world and the virtual objects aren't always rendered with absolute realism. In terms of visualization, AR visualization devices may be quite demanding. AR has more strict specifications than VR (related with alignment problems), as it needs to follow and track information about the environment with varying levels of accuracy and precision.
The use of VR labs definitely contributes to the learning process, enhancing the possibilities of course and curricular unit development and more up-to-date pedagogy. 
TV. VIRTUAL REALITY -SYNCHRONOUS AND ASYNCHRONOUS

COOPERATIVE SYSTEMS
The characteristic which most stimulated the use of DL was the swift and easy interaction between teacher/student. The mediation of this interaction can be achieved using various synchronous and asynchronous techniques and approaches.
Synchronous technologies use real time communications, in spite of all the disadvantages in terms of costs and infrastructures. They are more complicated and costly, for the students as well as for the institution; therefore, less common. Nevertheless, because they allow a synchronous and interactive communication, they have the potential of recreating the traditional teaching. Its use may become more limited not only in terms of technology, but also because it requires compatible schedules.
Asynchronous internet technology is widely used by most institutions that offer courses primarily based on DL. As there is no need for the simultaneous presence of students and teacher, the interaction between them becomes more flexible since it may be performed at different times, also providing access to teaching materials at any time and any place, facilitating global accessibility and reducing costs.
Virtual labs can be used as an alternative to the conventional models. Experiments with simulated models are comparable, provided that they comply with the principles and use of mathematical models that represent the important details of the system in analysis and with animations that allow the student to visualize and understand how to use a lab.
A computer tool was developed (VEMA-"Virtual Electric Manual") and designed to provide an integrated system for the implementation of an interactive virtual lab. The fmal product is an application in a system supervisor also inherent in the learning object (see fig.3 ) [12] . There is a better dynamic for the performance of the students as, in this case, students can send doubts or questions to the teacher at a given moment and the teacher can answer them in due time, without worrying about the end of the lecture/session (see fig.4 ). It also stimulates students to better consider the contents of their questions [8] . Tn such cases learning may take on the form of an active, interactive and descriptive experimentation. There is often a gap between theory and practice in education. Teachers tend to consider their practice through educational theories; on the other hand, students do not have enough practice-oriented experiences.
Although the teachers' main role is to teach students, in order to apply an innovative and successful format of students' education it is necessary to combine their traditional roles with their new roles as educators.
It is expected that all students should have practice in schools. This can easily be met because of the new format of an innovation prototype. It is possible to increase the quality of practice-oriented teaching at the university by engaging students. Their involvement is not very easy, but it can be improved with more flexibility, giving them more time to practice along the course, combining their knowledge and skills.
Learning by doing is a basic element in modern education. The added value granted by the means of communication and the infinite possibilities of treating information using very powerful computer programs may certainly bring true and meaningful benefits to the learning process.
The model of innovation prototype VEMA has been developed based on research and practice. The dimension of collaboration has been specified as traineeship, professional development, team work, research and development [12] .
In this model, the teacher is involved in observing and supervising student work throughout a school year, using a positive attitude toward improving students' competences. The pedagogical traineeship should provide students with an opportunity to perform observation tasks with a variety of electric circuit elements.
VEMA was planned to apply all the resources that can be used in lab training, so that students can use a significant amount of their working time on experimental work.
VEMA is a flexible educational prototype where it is possible to adapt learning contents and management in cooperation with a student's needs. The main objective was to explore the sharing of resources of a Measurements and Instrumentation laboratory, both increasing the expected number of participants and extending its time span and good use, as the experiments in the model are performed in a virtual way, making it possible to rationalize its use and costs [13] . As it is an open system, as far as Circuit Theory is concerned, the model allows the addition of new experiments, as they will be made available, or the update of the ones already used.
New technologies may well be added not only to amplifY the resources of experiments already implemented, but also to include new ones.
With this approach students may more easily perform practical lab experiments and, at the same time, the organization and time management is broadened when compared with conventional practical sessions in class.
Very rich exercises can be undertaken in virtual worlds and experimental learning in these contexts holds exciting scenarios for the educational field.
Students must ultimately practice in a way that engages them to promote a change, the practice of skills, the construction of knowledge and not just assimilating facts.
Virtual learning does not seek the accumulation of facts so much as the construction of new meanings.
Virtual worlds provide almost unlimited opportunities to test and practice behaviours in a safe environment.
